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ABSTRACT 
The field of medicine is an ever changing science undergoing 
continuing tremendous development. A better understanding of art 
and science of endodontics have accelerated the introduction of 
various treatment modalities that has made the field flourish in the 
aspect of prognosis of different dental problems. Root canal 
treatment on a global basis has reported to be increasing as well, 
hence in this current scenario it is important for the clinician to have a 
thorough knowledge regarding the root canal anatomy and 
morphology for a successful treatment outcome. In this study we 
have attempted to assess and understand the influence of accessory 
canals in maxillary molars under 25 years of age and its influence on 
gender. The study was carried out in a university setting where the 
patient records were reviewed and analysed and a data of 86000 
patients between June 2019 and March 2020 was collected and 
compiled, reviewed, tabulated, and exported to the Statistical 
Product and Service Solutions (SPSS) software for statistical analysis. 
A statistically significant data was not obtained from the study, but 
the data has remarkable clinical significance. Within the limitations of 
the study it has been found that 8% of the total entries analysed were 
indicated with accessory canals and a future extensive research 
involving a larger data will help in the diagnosis and treatment 
planning for the root canal of maxillary molars. 
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INTRODUCTION 
The field of endodontics demands precise and 
faultless knowledge regarding the root canal  
morphology while planning for a root canal 
treatment. The knowledge regarding the 
complexities of the root canal system will have a 
huge impact on the success rate of the treatment 
which is delivered by the clinician. Endodontic 
treatment has a predictable nature and its success 
rate is reported up to 86-98% . As we know that 
the failure of a treatment depends on a wide 
variety of factors. The factors which are believed to 
influence the success rate of endodontic treatment 
are: 
• Presence of intracanal and extracanal bacteria. 
• Inappropriately filled canals- canals that are 

poorly cleaned and obturated. 
• Extrusion of the filling material. 
• Improper sealing. 
• Untreated canals- missed canals and 

accessory/lateral canals. 
• Poor access cavity design. 
• Complications of instrumentation [1–4] 
Sadia et al., has stated that missing out on a canal 
during a endodontic treatment is not very common 
and it has been stated that at times it might have 
been due to an inadequate canal opening which 
makes it difficult for the dentist to locate all the 
accessory canals [5–8]. 
Some of the studies have reported that the failed 
endodontic treatments are in relation to a high 
incidence of accessory canals and the filling rate of 
the canal is low [9]. Few studies have cited that 
using techniques such as dental microscopes, cone 
beam tomography have increased the success rate 
of endodontic treatments Previously we have 
focused our research on various invitro and invivo 
studies. [10–29] We have currently shifted our 
focus to this retrospective analysis.[30,31]. 
 

MATERIALS AND METHODS 
The study was conducted in a university setting, by 
reviewing data of 86000 patients who visited 
college within a time period of June 2019 to March 
2020 and two reviewers were included in the 
study. The advantages of the study was the data 
belongs to the people of similar ethnicity and the 
limitations of the study was the trends in other 
locations were not assessed. The study included all 
the patients with maxillary molars who have 
registered for root canal treatment in the 
university, the patients with the age of above 
twenty five and those with missing maxillary 
molars were excluded from the study. A total of 
two hundred and ninety eight entries were 
finalized. The data was tabulated by using 
Microsoft Excel software and exported to SPSS for 

statistical analysis. The statistical analysis was 
conducted by Chi- square test. 
 

RESULTS AND DISCUSSION  
Out of the two hundred ninety eight individuals 
taken for the study, two hundred and sixty eight 
respondents did not have accessory canals.Thus 
we had came to the conclusion that in the total 
population, 10.07% of the respondents have 
shown the presence of accessory canals and in 
89.93% of the respondents the accessory canals 
were absent. 
The age group of the respondents taken for the 
study were in the range of ten to twenty five years. 
Children coming in the teenage spectrum were 
further divided into two, eleven to fifteen years of 
age and sixteen to twenty years of age. The 
incidence of accessory canals was found to be the 
highest within the age group of 21 to 25, that is 18 
patients out of the total 30 patients belonged to 
this age group. This was followed by 16 to 20 years 
of age where 8 patients reported to have an 
accessory canal in the maxillary molar. The least 
number was found in the age group of 10 to 15 
where 4 patients were reported to have accessory 
canals (Figure 1). 
The accessory canals were found to be mostly on 
the maxillary left first molar when compared to 
other molars, since 14  maxillary left first molars 
were found to be with accessory canals. 
9 maxillary right first molars were found to be 
with accessory canals followed by 5 maxillary left 
second molars and the lowest incidence was seen 
in the maxillary right second molar which 
accounted for 2 teeth (Figure 2).  
Within the age group of 21 to 25 which indicated 
the highest incidence of accessory canals out of the 
total population,  the tooth which marked  the 
maximum accessory canals was maxillary left first 
molar (26), in the same age group it was followed 
by maxillary right first molar  and maxillary left 
second molar. In the age group of 16 to 20, the 
incidence was seen the most in maxillary left first 
molar followed by maxillary right second molar 
and maxillary right first molar with the same 
frequencies. The 10 to 15 years of age group 
showed the maximum incidence in maxillary right 
first molar followed by maxillary left first and 
second molar with the same frequency (Figure 3). 
The male population represented a mark 
predominance in having accessory canals when 
compared to the female population. Within the 
male population the tooth which indicated the 
presence of accessory canals the maximum times 
was  maxillary left first molar followed by 
maxillary right first molar, maxillary left second 
molar, and maxillary right second molar 
respectively. In the female population an equal 
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incidence was presented by maxillary right first 
molar and maxillary left first molar (Figure 4). 
From the vast data collected and the graph 
generated according to this data we have come to 
the conclusion that out of the total one hundred 
and seventy eight males, one hundred and fifty 
four of them were without accessory canals and in 
twenty four of them showed the presence of 
accessory canals. Out of the one hundred and 
twenty female respondents six respondents were 
identified to have accessory canals, and one 
hundred and fourteen females were devoid of 
accessory canals in the maxillary molars. 
Through the study conducted it can be concluded 
that the majority of the population who had 
undergone the root canal treatment were males. 
But several studies have pointed out that more 
root canal treatments were done to female patients 
than male patients owing to the fact that female 
patients tend to retain more natural teeth [32–
35].One of the reasons behind the percentage of 
women undergoing root canal treatments being 
more than men is because men tend to refrain 
from taking medical help when compared to 
women[36]. Many studies on periodontal diseases 
in the human population have shown that men are 
more prone to the disease when compared to 
females which often leads to tooth/teeth loss and 
hence root canal treatments would not be required 
in such cases [37]. Other systemic factors like 
diabetes are shown to be more dominant in males 
than in the female population. This inturn can be a 
predisposing factor for an increased rate of tooth 
loss in men [38,39].  
The reason behind considering maxillary molars 
for our study was because several studies 
conducted on root canal treatments on various 
populations across the length and breadth of the 
world have shown that the tendency of undergoing 
root canal treatments was higher in the case of 
maxillary molars followed by anterior teeth and 
mandibular molars [40,41]. Root canal treatments 
are usually conducted in the age group of twelve to 
sixty four years. Some of the studies have shown 
that within this broad age group the majority of 
root canal treatments are done within the age 
groups of thirty five to forty four years [42].  
At the same time however, there are studies which 
have shown that root canal treatments are done 
between the age group of twenty to twenty five 
years and it can possibly be due to several 
geographical factors as well as high occurrence of 
dental caries among young adults [43]. Farrell et 
al., has also denoted that the highest number of 
root canal treatments were done in the age group 
of twenty one to thirty years [44]. From our study 
we have seen a maximum percentage of root canal 
treatments within the age group of twenty one to 
twenty five as our study population was between 

the ranges of eight to twenty five years  of age. 
From our study it is seen that maximum root canal 
treatments are done in the maxillary first molar 
followed by the second molar. However several 
studies have also shown that the most susceptible 
tooth to undergo a root canal treatment was 
mandibular second molar due to dental caries in 
the same [45,46]. 
Regarding the prevalence of accessory canals, we 
have seen from the study that a small percentage 
of the population had shown the presence of 
accessory canals. Even though the sheer 
percentage of population with accessory canals 
was small, still it has high clinical significance.  
In a study conducted by taking into account five 
thousand six hundred sixteen molars which have 
undergone re-root canal treatments, the main 
reason for the failure of the initial treatment was 
found to be because of the clinicians inability to 
locate the MB2 canal and this has in turn led to 
decrease in the prognosis of the teeth[47]. Another 
prospective study involving one thousand one 
hundred endodontically failed teeth conducted by 
Hoen and Pink also suggested that the missed 
canals were the reason behind 42% of failed root 
canal treatments [48].  
In our study we have seen that out of all the 
accessory canals, the more prominent were the 
MB2 canals. Some studies have shown the 
incidence of mesio buccal 2 canals in maxillary 
molars ranging from 18 to 96.1% [47,49,50]. There 
are also cases which have reported seven to eight 
root canals in the maxillary molars [51,52]. 
According to Ingle and our present study it can be 
concluded that the maxillary molars represents a 
wide plethora of anatomical and morphological 
variations and accessory canals being the most 
common among them [53]. 
 

CONCLUSION 
Knowledge of basic dental anatomy holds a very 
huge value for good endodontic treatment success 
rates. When a root canal treatment is indicated it is 
very important for a clinician to know about the 
morphology and anatomy of the root. Maxillary 
molars being one of the most important teeth 
which have the susceptibility of undergoing root 
canal treatment the clinician should be aware of all 
possible accessory canals that can occur associated 
with it. In our study we have observed that males 
tend to have more accessory canals when 
compared to females and the incidence of 
accessory canals is seen to be high in maxillary 
right first permanent  molars.  

 
AUTHOR CONTRIBUTIONS 
Author 1(Chithralekha B), carried out the 
retrospective study by collecting data and drafted 

https://paperpile.com/c/ClUYgY/t3zm+cIrD+IQUe+MHTV
https://paperpile.com/c/ClUYgY/t3zm+cIrD+IQUe+MHTV
https://paperpile.com/c/ClUYgY/U5YI
https://paperpile.com/c/ClUYgY/ZwAT
https://paperpile.com/c/ClUYgY/Rb1m+sxJr
https://paperpile.com/c/ClUYgY/wEIW+DuwG
https://paperpile.com/c/ClUYgY/zfWv
https://paperpile.com/c/ClUYgY/wFUV
https://paperpile.com/c/ClUYgY/NmiZ
https://paperpile.com/c/ClUYgY/RrbF+tm5T
https://paperpile.com/c/ClUYgY/wg9m
https://paperpile.com/c/ClUYgY/T2VL
https://paperpile.com/c/ClUYgY/wg9m+FzrH+zgWP
https://paperpile.com/c/ClUYgY/awot+wn9J
https://paperpile.com/c/ClUYgY/2rzt


Chithralekha B, Adimulapu Hima Sandeep, Madhulaxmi M 

 

169 
  www.jocmr.com      

the manuscript after performing the necessary 
statistical analysis. Author 2( Dr.Adimulapu Hima 
Sandeep) aided in conception of the topic, has 
participated in the study design, statistical analysis 
and has supervised in preparation of the 
manuscript. Author 3(Dr.Madhulaxmi M) has 
participated in the study design, and has 
coordinated in developing the manuscript.All the 
authors have discussed the results among 
themselves and contributed to the final 
manuscript. 
 

CONFLICT OF INTEREST 
There are no conflicts of interest to declare. 
 

REFERENCES 
1.  Siqueira JF Jr. Aetiology of root canal 

treatment failure: why well-treated teeth can 
fail. Int Endod J. 2001;34(1):1–10. 

2.  Ramanathan S, Solete P. Cone-beam 
Computed Tomography Evaluation of Root 
Canal Preparation using Various Rotary 
Instruments: An in vitro Study. J Contemp 
Dent Pract. 2015 Nov 1;16(11):869–72. 

3.  Noor S, Others. Chlorhexidine: Its properties 
and effects. Research Journal of Pharmacy 
and Technology. 2016;9(10):1755–60. 

4.  Janani K, Palanivelu A, Sandhya R. Diagnostic 
accuracy of dental pulse oximeter with 
customized sensor holder, thermal test and 
electric pulp test for the evaluation of pulp 
vitality: an in vivo study. Brazilian Dental 
Science. 2020;23(1):8. 

5.  Tabassum S, Khan FR. Failure of endodontic 
treatment: The usual suspects. Eur J Dent. 
2016 Jan;10(1):144–7. 

6.  Baskran RNR, Pradeep S. Recent 
advancement of local anasthesia 
advancement to recent advancement of local 
anaesthesia administration [Internet]. Vol. 9, 
Research Journal of Pharmacy and 
Technology. 2016. p. 1761. Available from: 
http://dx.doi.org/10.5958/0974-
360x.2016.00354.1 

7.  Jose J, Subbaiyan H. Different Treatment 
Modalities followed by Dental Practitioners 
for Ellis Class 2 Fracture–A Questionnaire-
based Survey. Open Dent J [Internet]. 2020; 
Available from: 
https://opendentistryjournal.com/VOLUME/
14/PAGE/59/FULLTEXT/ 

8.  Nallaswamy D, Solete P, Subha M. 
Comparative study on conventional lecture 
classes versus flipped class in teaching 
conservative dentistry and endodontics. 
International Journal of Research in 
Pharmaceutical Sciences. 2019;10(1):689–
93. 

9.  Huang XX, Fu M, Yan GQ, Hou BX. Study on 

the incidence of lateral canals and sealing 
quality in the apical third roots of permanent 
teeth with failed endodontic treatments. 
Zhonghua Kou Qiang Yi Xue Za Zhi [Internet]. 
2018; Available from: 
https://europepmc.org/abstract/med/2969
0694 

10.  Rajeshkumar S, Kumar SV, Ramaiah A, 
Agarwal H, Lakshmi T, Roopan SM. 
Biosynthesis of zinc oxide nanoparticles 
usingMangifera indica leaves and evaluation 
of their antioxidant and cytotoxic properties 
in lung cancer (A549) cells. Enzyme Microb 
Technol. 2018 Oct;117:91–5. 

11.  Kavitha M, Subramanian R, Narayanan R, 
Udhayabanu V. Solution combustion 
synthesis and characterization of strontium 
substituted hydroxyapatite nanocrystals 
[Internet]. Vol. 253, Powder Technology. 
2014. p. 129–37. Available from: 
http://dx.doi.org/10.1016/j.powtec.2013.10.
045 

12.  Vijayakumar GNS, Nixon Samuel Vijayakumar 
G, Devashankar S, Rathnakumari M, 
Sureshkumar P. Synthesis of electrospun 
ZnO/CuO nanocomposite fibers and their 
dielectric and non-linear optic studies 
[Internet]. Vol. 507, Journal of Alloys and 
Compounds. 2010. p. 225–9. Available from: 
http://dx.doi.org/10.1016/j.jallcom.2010.07.
161 

13.  Danda AK. Comparison of a single 
noncompression miniplate versus 2 
noncompression miniplates in the treatment 
of mandibular angle fractures: a prospective, 
randomized clinical trial. J Oral Maxillofac 
Surg. 2010 Jul;68(7):1565–7. 

14.  Lekha L, Kanmani Raja K, Rajagopal G, 
Easwaramoorthy D. Synthesis, spectroscopic 
characterization and antibacterial studies of 
lanthanide(III) Schiff base complexes 
containing N, O donor atoms [Internet]. Vols. 
1056-1057, Journal of Molecular Structure. 
2014. p. 307–13. Available from: 
http://dx.doi.org/10.1016/j.molstruc.2013.1
0.014 

15.  Putchala MC, Ramani P, Herald J. Sherlin, 
Premkumar P, Natesan A. Ascorbic acid and 
its pro-oxidant activity as a therapy for 
tumours of oral cavity – A systematic review 
[Internet]. Vol. 58, Archives of Oral Biology. 
2013. p. 563–74. Available from: 
http://dx.doi.org/10.1016/j.archoralbio.201
3.01.016 

16.  Devi VS, Subathra Devi V, Gnanavel BK. 
Properties of Concrete Manufactured Using 
Steel Slag [Internet]. Vol. 97, Procedia 
Engineering. 2014. p. 95–104. Available 
from: 

http://www.jocmr.com/
http://paperpile.com/b/ClUYgY/B8Ju
http://paperpile.com/b/ClUYgY/B8Ju
http://paperpile.com/b/ClUYgY/B8Ju
http://paperpile.com/b/ClUYgY/WjnJ
http://paperpile.com/b/ClUYgY/WjnJ
http://paperpile.com/b/ClUYgY/WjnJ
http://paperpile.com/b/ClUYgY/WjnJ
http://paperpile.com/b/ClUYgY/WjnJ
http://paperpile.com/b/ClUYgY/UktZ
http://paperpile.com/b/ClUYgY/UktZ
http://paperpile.com/b/ClUYgY/UktZ
http://paperpile.com/b/ClUYgY/KVbr
http://paperpile.com/b/ClUYgY/KVbr
http://paperpile.com/b/ClUYgY/KVbr
http://paperpile.com/b/ClUYgY/KVbr
http://paperpile.com/b/ClUYgY/KVbr
http://paperpile.com/b/ClUYgY/KVbr
http://paperpile.com/b/ClUYgY/IwwR
http://paperpile.com/b/ClUYgY/IwwR
http://paperpile.com/b/ClUYgY/IwwR
http://paperpile.com/b/ClUYgY/6ziQ
http://paperpile.com/b/ClUYgY/6ziQ
http://paperpile.com/b/ClUYgY/6ziQ
http://paperpile.com/b/ClUYgY/6ziQ
http://paperpile.com/b/ClUYgY/6ziQ
http://paperpile.com/b/ClUYgY/6ziQ
http://dx.doi.org/10.5958/0974-360x.2016.00354.1
http://dx.doi.org/10.5958/0974-360x.2016.00354.1
http://paperpile.com/b/ClUYgY/PWVM
http://paperpile.com/b/ClUYgY/PWVM
http://paperpile.com/b/ClUYgY/PWVM
http://paperpile.com/b/ClUYgY/PWVM
http://paperpile.com/b/ClUYgY/PWVM
http://paperpile.com/b/ClUYgY/PWVM
https://opendentistryjournal.com/VOLUME/14/PAGE/59/FULLTEXT/
https://opendentistryjournal.com/VOLUME/14/PAGE/59/FULLTEXT/
http://paperpile.com/b/ClUYgY/hlSI
http://paperpile.com/b/ClUYgY/hlSI
http://paperpile.com/b/ClUYgY/hlSI
http://paperpile.com/b/ClUYgY/hlSI
http://paperpile.com/b/ClUYgY/hlSI
http://paperpile.com/b/ClUYgY/hlSI
http://paperpile.com/b/ClUYgY/hlSI
http://paperpile.com/b/ClUYgY/vOI4
http://paperpile.com/b/ClUYgY/vOI4
http://paperpile.com/b/ClUYgY/vOI4
http://paperpile.com/b/ClUYgY/vOI4
http://paperpile.com/b/ClUYgY/vOI4
http://paperpile.com/b/ClUYgY/vOI4
https://europepmc.org/abstract/med/29690694
https://europepmc.org/abstract/med/29690694
http://paperpile.com/b/ClUYgY/5S44g
http://paperpile.com/b/ClUYgY/5S44g
http://paperpile.com/b/ClUYgY/5S44g
http://paperpile.com/b/ClUYgY/5S44g
http://paperpile.com/b/ClUYgY/5S44g
http://paperpile.com/b/ClUYgY/5S44g
http://paperpile.com/b/ClUYgY/5S44g
http://paperpile.com/b/ClUYgY/TOef9
http://paperpile.com/b/ClUYgY/TOef9
http://paperpile.com/b/ClUYgY/TOef9
http://paperpile.com/b/ClUYgY/TOef9
http://paperpile.com/b/ClUYgY/TOef9
http://paperpile.com/b/ClUYgY/TOef9
http://dx.doi.org/10.1016/j.powtec.2013.10.045
http://dx.doi.org/10.1016/j.powtec.2013.10.045
http://paperpile.com/b/ClUYgY/Ai25h
http://paperpile.com/b/ClUYgY/Ai25h
http://paperpile.com/b/ClUYgY/Ai25h
http://paperpile.com/b/ClUYgY/Ai25h
http://paperpile.com/b/ClUYgY/Ai25h
http://paperpile.com/b/ClUYgY/Ai25h
http://paperpile.com/b/ClUYgY/Ai25h
http://paperpile.com/b/ClUYgY/Ai25h
http://dx.doi.org/10.1016/j.jallcom.2010.07.161
http://dx.doi.org/10.1016/j.jallcom.2010.07.161
http://paperpile.com/b/ClUYgY/yeT9m
http://paperpile.com/b/ClUYgY/yeT9m
http://paperpile.com/b/ClUYgY/yeT9m
http://paperpile.com/b/ClUYgY/yeT9m
http://paperpile.com/b/ClUYgY/yeT9m
http://paperpile.com/b/ClUYgY/yeT9m
http://paperpile.com/b/ClUYgY/0N38b
http://paperpile.com/b/ClUYgY/0N38b
http://paperpile.com/b/ClUYgY/0N38b
http://paperpile.com/b/ClUYgY/0N38b
http://paperpile.com/b/ClUYgY/0N38b
http://paperpile.com/b/ClUYgY/0N38b
http://paperpile.com/b/ClUYgY/0N38b
http://paperpile.com/b/ClUYgY/0N38b
http://dx.doi.org/10.1016/j.molstruc.2013.10.014
http://dx.doi.org/10.1016/j.molstruc.2013.10.014
http://paperpile.com/b/ClUYgY/J9qBn
http://paperpile.com/b/ClUYgY/J9qBn
http://paperpile.com/b/ClUYgY/J9qBn
http://paperpile.com/b/ClUYgY/J9qBn
http://paperpile.com/b/ClUYgY/J9qBn
http://paperpile.com/b/ClUYgY/J9qBn
http://dx.doi.org/10.1016/j.archoralbio.2013.01.016
http://dx.doi.org/10.1016/j.archoralbio.2013.01.016
http://paperpile.com/b/ClUYgY/gxTKL
http://paperpile.com/b/ClUYgY/gxTKL
http://paperpile.com/b/ClUYgY/gxTKL
http://paperpile.com/b/ClUYgY/gxTKL
http://paperpile.com/b/ClUYgY/gxTKL


Incidence Of Accessory Canals In Maxillary Molars Under 25 Years Of Age And Its Association With Gender 

170                                                                                                          J Complement Med Res • 2020 • Vol 11 • Issue 2 

http://dx.doi.org/10.1016/j.proeng.2014.12.
229 

17.  Dhinesh B, Niruban Bharathi R, Isaac 
JoshuaRamesh Lalvani J, Parthasarathy M, 
Annamalai K. An experimental analysis on 
the influence of fuel borne additives on the 
single cylinder diesel engine powered by 
Cymbopogon flexuosus biofuel [Internet]. 
Vol. 90, Journal of the Energy Institute. 2017. 
p. 634–45. Available from: 
http://dx.doi.org/10.1016/j.joei.2016.04.010 

18.  Danda AK, Tatiparthi MK, Narayanan V, 
Siddareddi A. Influence of Primary and 
Secondary Closure of Surgical Wound After 
Impacted Mandibular Third Molar Removal 
on Postoperative Pain and Swelling—A 
Comparative and Split Mouth Study 
[Internet]. Vol. 68, Journal of Oral and 
Maxillofacial Surgery. 2010. p. 309–12. 
Available from: 
http://dx.doi.org/10.1016/j.joms.2009.04.06
0 

19.  Gopalakannan S, Senthilvelan T, Ranganathan 
S. Modeling and Optimization of EDM Process 
Parameters on Machining of Al 7075-B4C 
MMC Using RSM [Internet]. Vol. 38, Procedia 
Engineering. 2012. p. 685–90. Available 
from: 
http://dx.doi.org/10.1016/j.proeng.2012.06.
086 

20.  Venu H, Dhana Raju V, Subramani L. 
Combined effect of influence of nano 
additives, combustion chamber geometry 
and injection timing in a DI diesel engine 
fuelled with ternary (diesel-biodiesel-
ethanol) blends [Internet]. Vol. 174, Energy. 
2019. p. 386–406. Available from: 
http://dx.doi.org/10.1016/j.energy.2019.02.
163 

21.  Adalarasan R, Santhanakumar M, Rajmohan 
M. Application of Grey Taguchi-based 
response surface methodology (GT-RSM) for 
optimizing the plasma arc cutting parameters 
of 304L stainless steel [Internet]. Vol. 78, The 
International Journal of Advanced 
Manufacturing Technology. 2015. p. 1161–
70. Available from: 
http://dx.doi.org/10.1007/s00170-014-
6744-0 

22.  Parthasarathy M, Isaac JoshuaRamesh 
Lalvani J, Dhinesh B, Annamalai K. Effect of 
hydrogen on ethanol-biodiesel blend on 
performance and emission characteristics of 
a direct injection diesel engine. Ecotoxicol 
Environ Saf. 2016 Dec;134(Pt 2):433–9. 

23.  Neelakantan P, Cheng CQ, Mohanraj R, 
Sriraman P, Subbarao C, Sharma S. 
Antibiofilm activity of three irrigation 
protocols activated by ultrasonic, diode laser 

or Er:YAG laserin vitro [Internet]. Vol. 48, 
International Endodontic Journal. 2015. p. 
602–10. Available from: 
http://dx.doi.org/10.1111/iej.12354 

24.  Sajan D, Udaya Lakshmi K, Erdogdu Y, Joe IH. 
Molecular structure and vibrational spectra 
of 2,6-bis(benzylidene)cyclohexanone: a 
density functional theoretical study. 
Spectrochim Acta A Mol Biomol Spectrosc. 
2011 Jan;78(1):113–21. 

25.  Sharma P, Mehta M, Dhanjal DS, Kaur S, 
Gupta G, Singh H, et al. Emerging trends in 
the novel drug delivery approaches for the 
treatment of lung cancer. Chem Biol Interact. 
2019 Aug 25;309:108720. 

26.  Ranganathan H, Ganapathy DM, Jain AR. 
Cervical and Incisal Marginal Discrepancy in 
Ceramic Laminate Veneering Materials: A 
SEM Analysis. Contemp Clin Dent. 2017 
Apr;8(2):272–8. 

27.  Lekha L, Kanmani Raja K, Rajagopal G, 
Easwaramoorthy D. Schiff base complexes of 
rare earth metal ions: Synthesis, 
characterization and catalytic activity for the 
oxidation of aniline and substituted anilines 
[Internet]. Vol. 753, Journal of 
Organometallic Chemistry. 2014. p. 72–80. 
Available from: 
http://dx.doi.org/10.1016/j.jorganchem.201
3.12.014 

28.  Neelakantan P, Grotra D, Sharma S. 
Retreatability of 2 mineral trioxide 
aggregate-based root canal sealers: a cone-
beam computed tomography analysis. J 
Endod. 2013 Jul;39(7):893–6. 

29.  PradeepKumar AR, Shemesh H, Jothilatha S, 
Vijayabharathi R, Jayalakshmi S, Kishen A. 
Diagnosis of Vertical Root Fractures in 
Restored Endodontically Treated Teeth: A 
Time-dependent Retrospective Cohort Study. 
J Endod. 2016 Aug;42(8):1175–80. 

30.  Peters OA, Laib A, Göhring TN, Barbakow F. 
Changes in root canal geometry after 
preparation assessed by high-resolution 
computed tomography. J Endod. 2001 
Jan;27(1):1–6. 

31.  Ravinthar K. Recent Advancements in 
Laminates and Veneers in Dentistry. 
Research Journal of Pharmacy and 
Technology [Internet]. 2018; Available from: 
http://www.indianjournals.com/ijor.aspx?ta
rget=ijor:rjpt&volume=11&issue=2&article=
070 

32.  Kirkevang LL, Hörsted-Bindslev P, Ørstavik 
D, Wenzel A. Frequency and distribution of 
endodontically treated teeth and apical 
periodontitis in an urban Danish population. 
Int Endod J. 2001 Apr;34(3):198–205. 

33.  Lupi-Pegurier L, Bertrand M-F, Muller-Bolla 

http://dx.doi.org/10.1016/j.proeng.2014.12.229
http://dx.doi.org/10.1016/j.proeng.2014.12.229
http://paperpile.com/b/ClUYgY/gDFDM
http://paperpile.com/b/ClUYgY/gDFDM
http://paperpile.com/b/ClUYgY/gDFDM
http://paperpile.com/b/ClUYgY/gDFDM
http://paperpile.com/b/ClUYgY/gDFDM
http://paperpile.com/b/ClUYgY/gDFDM
http://paperpile.com/b/ClUYgY/gDFDM
http://paperpile.com/b/ClUYgY/gDFDM
http://dx.doi.org/10.1016/j.joei.2016.04.010
http://paperpile.com/b/ClUYgY/jiD7r
http://paperpile.com/b/ClUYgY/jiD7r
http://paperpile.com/b/ClUYgY/jiD7r
http://paperpile.com/b/ClUYgY/jiD7r
http://paperpile.com/b/ClUYgY/jiD7r
http://paperpile.com/b/ClUYgY/jiD7r
http://paperpile.com/b/ClUYgY/jiD7r
http://paperpile.com/b/ClUYgY/jiD7r
http://paperpile.com/b/ClUYgY/jiD7r
http://paperpile.com/b/ClUYgY/jiD7r
http://dx.doi.org/10.1016/j.joms.2009.04.060
http://dx.doi.org/10.1016/j.joms.2009.04.060
http://paperpile.com/b/ClUYgY/9qhtu
http://paperpile.com/b/ClUYgY/9qhtu
http://paperpile.com/b/ClUYgY/9qhtu
http://paperpile.com/b/ClUYgY/9qhtu
http://paperpile.com/b/ClUYgY/9qhtu
http://paperpile.com/b/ClUYgY/9qhtu
http://dx.doi.org/10.1016/j.proeng.2012.06.086
http://dx.doi.org/10.1016/j.proeng.2012.06.086
http://paperpile.com/b/ClUYgY/CZMoG
http://paperpile.com/b/ClUYgY/CZMoG
http://paperpile.com/b/ClUYgY/CZMoG
http://paperpile.com/b/ClUYgY/CZMoG
http://paperpile.com/b/ClUYgY/CZMoG
http://paperpile.com/b/ClUYgY/CZMoG
http://paperpile.com/b/ClUYgY/CZMoG
http://paperpile.com/b/ClUYgY/CZMoG
http://dx.doi.org/10.1016/j.energy.2019.02.163
http://dx.doi.org/10.1016/j.energy.2019.02.163
http://paperpile.com/b/ClUYgY/9wV5r
http://paperpile.com/b/ClUYgY/9wV5r
http://paperpile.com/b/ClUYgY/9wV5r
http://paperpile.com/b/ClUYgY/9wV5r
http://paperpile.com/b/ClUYgY/9wV5r
http://paperpile.com/b/ClUYgY/9wV5r
http://paperpile.com/b/ClUYgY/9wV5r
http://paperpile.com/b/ClUYgY/9wV5r
http://dx.doi.org/10.1007/s00170-014-6744-0
http://dx.doi.org/10.1007/s00170-014-6744-0
http://paperpile.com/b/ClUYgY/SjTPJ
http://paperpile.com/b/ClUYgY/SjTPJ
http://paperpile.com/b/ClUYgY/SjTPJ
http://paperpile.com/b/ClUYgY/SjTPJ
http://paperpile.com/b/ClUYgY/SjTPJ
http://paperpile.com/b/ClUYgY/SjTPJ
http://paperpile.com/b/ClUYgY/1ipie
http://paperpile.com/b/ClUYgY/1ipie
http://paperpile.com/b/ClUYgY/1ipie
http://paperpile.com/b/ClUYgY/1ipie
http://paperpile.com/b/ClUYgY/1ipie
http://paperpile.com/b/ClUYgY/1ipie
http://paperpile.com/b/ClUYgY/1ipie
http://paperpile.com/b/ClUYgY/1ipie
http://dx.doi.org/10.1111/iej.12354
http://paperpile.com/b/ClUYgY/2oTNm
http://paperpile.com/b/ClUYgY/2oTNm
http://paperpile.com/b/ClUYgY/2oTNm
http://paperpile.com/b/ClUYgY/2oTNm
http://paperpile.com/b/ClUYgY/2oTNm
http://paperpile.com/b/ClUYgY/2oTNm
http://paperpile.com/b/ClUYgY/GaT2c
http://paperpile.com/b/ClUYgY/GaT2c
http://paperpile.com/b/ClUYgY/GaT2c
http://paperpile.com/b/ClUYgY/GaT2c
http://paperpile.com/b/ClUYgY/GaT2c
http://paperpile.com/b/ClUYgY/dhNGc
http://paperpile.com/b/ClUYgY/dhNGc
http://paperpile.com/b/ClUYgY/dhNGc
http://paperpile.com/b/ClUYgY/dhNGc
http://paperpile.com/b/ClUYgY/dhNGc
http://paperpile.com/b/ClUYgY/sJwt8
http://paperpile.com/b/ClUYgY/sJwt8
http://paperpile.com/b/ClUYgY/sJwt8
http://paperpile.com/b/ClUYgY/sJwt8
http://paperpile.com/b/ClUYgY/sJwt8
http://paperpile.com/b/ClUYgY/sJwt8
http://paperpile.com/b/ClUYgY/sJwt8
http://paperpile.com/b/ClUYgY/sJwt8
http://dx.doi.org/10.1016/j.jorganchem.2013.12.014
http://dx.doi.org/10.1016/j.jorganchem.2013.12.014
http://paperpile.com/b/ClUYgY/SGyQY
http://paperpile.com/b/ClUYgY/SGyQY
http://paperpile.com/b/ClUYgY/SGyQY
http://paperpile.com/b/ClUYgY/SGyQY
http://paperpile.com/b/ClUYgY/SGyQY
http://paperpile.com/b/ClUYgY/luir
http://paperpile.com/b/ClUYgY/luir
http://paperpile.com/b/ClUYgY/luir
http://paperpile.com/b/ClUYgY/luir
http://paperpile.com/b/ClUYgY/luir
http://paperpile.com/b/ClUYgY/luir
http://paperpile.com/b/ClUYgY/rn8K
http://paperpile.com/b/ClUYgY/rn8K
http://paperpile.com/b/ClUYgY/rn8K
http://paperpile.com/b/ClUYgY/rn8K
http://paperpile.com/b/ClUYgY/rn8K
http://paperpile.com/b/ClUYgY/ksBL
http://paperpile.com/b/ClUYgY/ksBL
http://paperpile.com/b/ClUYgY/ksBL
http://paperpile.com/b/ClUYgY/ksBL
http://www.indianjournals.com/ijor.aspx?target=ijor:rjpt&volume=11&issue=2&article=070
http://www.indianjournals.com/ijor.aspx?target=ijor:rjpt&volume=11&issue=2&article=070
http://www.indianjournals.com/ijor.aspx?target=ijor:rjpt&volume=11&issue=2&article=070
http://paperpile.com/b/ClUYgY/t3zm
http://paperpile.com/b/ClUYgY/t3zm
http://paperpile.com/b/ClUYgY/t3zm
http://paperpile.com/b/ClUYgY/t3zm
http://paperpile.com/b/ClUYgY/t3zm
http://paperpile.com/b/ClUYgY/cIrD


Chithralekha B, Adimulapu Hima Sandeep, Madhulaxmi M 

 

171 
  www.jocmr.com      

M, Rocca JP, Bolla M. Periapical status, 
prevalence and quality of endodontic 
treatment in an adult French population. Int 
Endod J. 2002 Aug;35(8):690–7. 

34.  Dugas NN, Lawrence HP, Teplitsky PE, 
Pharoah MJ, Friedman S. Periapical health 
and treatment quality assessment of root-
filled teeth in two Canadian populations. Int 
Endod J. 2003 Mar;36(3):181–92. 

35.  Hollanda ACB, de Alencar AHG, Estrela CR de 
A, Bueno MR, Estrela C. Prevalence of 
endodontically treated teeth in a Brazilian 
adult population. Braz Dent J. 
2008;19(4):313–7. 

36.  Galdas PM, Cheater F. Men and health 
help‐seeking behaviour: literature review. 
Journal of advanced [Internet]. 2005; 
Available from: 
https://onlinelibrary.wiley.com/doi/abs/10.
1111/j.1365-2648.2004.03331.x 

37.  Haytac MC, Ozcelik O, Mariotti A. Periodontal 
disease in men. Periodontol 2000. 2013 
Feb;61(1):252–65. 

38.  Risch N, Ghosh S, Todd JA. Statistical 
evaluation of multiple-locus linkage data in 
experimental species and its relevance to 
human studies: application to nonobese 
diabetic (NOD) mouse and human insulin-
dependent diabetes mellitus (IDDM). Am J 
Hum Genet. 1993 Sep;53(3):702–14. 

39.  Gale EA, Gillespie KM. Diabetes and gender. 
Diabetologia. 2001 Jan;44(1):3–15. 

40.  Abdulredah NJ, Abbas FS. Prevalence of 
Endodontically Treated Teeth in Baghdad 
Sub Population. Indian Journal of Public 
Health Research & Development. 
2019;10(10):2348–51. 

41.  Omitola OG, Osagbemiro B, Akadiri OA. 
Spectrum of diseases and pattern of referral 
at the Oral Diagnosis Clinic of a tertiary 
dental center. Niger Dent J. 2011;19(2):66–
70. 

42.  Umanah A, Osagbemiro B, Arigbede A. 
Pattern of demand for endodontic treatment 
by adult patients in port-harcourt, South-
South Nigeria. J West Afr Coll Surg. 2012 
Jul;2(3):12–23. 

43.  Patro BK, Ravi Kumar B, Goswami A, Mathur 
VP, Nongkynrih B. Prevalence of dental caries 
among adults and elderly in an urban 
resettlement colony of New Delhi. Indian J 
Dent Res. 2008 Apr;19(2):95–8. 

44.  Farrell TH, Burke FJ. Root canal treatment in 
the General Dental Service 1948-1987. Br 

Dent J. 1989 Mar 25;166(6):203–8. 
45.  Hopcraft MS, Morgan MV. Pattern of dental 

caries experience on tooth surfaces in an 
adult population. Community Dent Oral 
Epidemiol. 2006 Jun;34(3):174–83. 

46.  Macek MD, Beltrán-Aguilar ED, Lockwood SA, 
Malvitz DM. Updated comparison of the 
caries susceptibility of various morphological 
types of permanent teeth. J Public Health 
Dent. 2003 Summer;63(3):174–82. 

47.  Kulid JC, Peters DD. Incidence and 
configuration of canal systems in the 
mesiobuccal root of Maxillary first and 
second molars [Internet]. Vol. 16, Journal of 
Endodontics. 1990. p. 311–7. Available from: 
http://dx.doi.org/10.1016/s0099-
2399(06)81940-0 

48.  Hoen M, Pink F. Contemporary Endodontic 
Retreatments: An Analysis based on Clinical 
Treatment Findings [Internet]. Vol. 28, 
Journal of Endodontics. 2002. p. 834–6. 
Available from: 
http://dx.doi.org/10.1097/00004770-
200212000-00010 

49.  Buhrley LJ, Barrows MJ, BeGole EA, Wenckus 
CS. Effect of magnification on locating the 
MB2 canal in maxillary molars. J Endod. 2002 
Apr;28(4):324–7. 

50.  Purra AR, Mushtaq M, Robbani I, Farooq R. 
Spiral computed tomographic evaluation and 
endodontic management of a mandibular 
second molar with four roots. A case report 
and literature review. Iran Endod J. 2013 
May 1;8(2):69–71. 

51.  Kottoor J, Velmurugan N, Surendran S. 
Endodontic Management of a Maxillary First 
Molar with Eight Root Canal Systems 
Evaluated Using Cone-beam Computed 
Tomography Scanning: A Case Report 
[Internet]. Vol. 37, Journal of Endodontics. 
2011. p. 715–9. Available from: 
http://dx.doi.org/10.1016/j.joen.2011.01.00
8 

52.  Kottoor J, Velmurugan N, Sudha R, 
Hemamalathi S. Maxillary first molar with 
seven root canals diagnosed with cone-beam 
computed tomography scanning: a case 
report. J Endod. 2010 May;36(5):915–21. 

53.  Ingle JI, Bakland LK, Baumgartner JC. Ingle’s 
endodontics/John I. Ingle, Leif K. Bakland, J. 
Craig Baumgartner. Hamilton, Ont.: BC 
Decker,; 2008. 

 

 
 
 
 
 

http://www.jocmr.com/
http://paperpile.com/b/ClUYgY/cIrD
http://paperpile.com/b/ClUYgY/cIrD
http://paperpile.com/b/ClUYgY/cIrD
http://paperpile.com/b/ClUYgY/cIrD
http://paperpile.com/b/ClUYgY/IQUe
http://paperpile.com/b/ClUYgY/IQUe
http://paperpile.com/b/ClUYgY/IQUe
http://paperpile.com/b/ClUYgY/IQUe
http://paperpile.com/b/ClUYgY/IQUe
http://paperpile.com/b/ClUYgY/MHTV
http://paperpile.com/b/ClUYgY/MHTV
http://paperpile.com/b/ClUYgY/MHTV
http://paperpile.com/b/ClUYgY/MHTV
http://paperpile.com/b/ClUYgY/MHTV
http://paperpile.com/b/ClUYgY/U5YI
http://paperpile.com/b/ClUYgY/U5YI
http://paperpile.com/b/ClUYgY/U5YI
http://paperpile.com/b/ClUYgY/U5YI
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2648.2004.03331.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-2648.2004.03331.x
http://paperpile.com/b/ClUYgY/ZwAT
http://paperpile.com/b/ClUYgY/ZwAT
http://paperpile.com/b/ClUYgY/ZwAT
http://paperpile.com/b/ClUYgY/Rb1m
http://paperpile.com/b/ClUYgY/Rb1m
http://paperpile.com/b/ClUYgY/Rb1m
http://paperpile.com/b/ClUYgY/Rb1m
http://paperpile.com/b/ClUYgY/Rb1m
http://paperpile.com/b/ClUYgY/Rb1m
http://paperpile.com/b/ClUYgY/Rb1m
http://paperpile.com/b/ClUYgY/sxJr
http://paperpile.com/b/ClUYgY/sxJr
http://paperpile.com/b/ClUYgY/wEIW
http://paperpile.com/b/ClUYgY/wEIW
http://paperpile.com/b/ClUYgY/wEIW
http://paperpile.com/b/ClUYgY/wEIW
http://paperpile.com/b/ClUYgY/wEIW
http://paperpile.com/b/ClUYgY/DuwG
http://paperpile.com/b/ClUYgY/DuwG
http://paperpile.com/b/ClUYgY/DuwG
http://paperpile.com/b/ClUYgY/DuwG
http://paperpile.com/b/ClUYgY/DuwG
http://paperpile.com/b/ClUYgY/zfWv
http://paperpile.com/b/ClUYgY/zfWv
http://paperpile.com/b/ClUYgY/zfWv
http://paperpile.com/b/ClUYgY/zfWv
http://paperpile.com/b/ClUYgY/zfWv
http://paperpile.com/b/ClUYgY/wFUV
http://paperpile.com/b/ClUYgY/wFUV
http://paperpile.com/b/ClUYgY/wFUV
http://paperpile.com/b/ClUYgY/wFUV
http://paperpile.com/b/ClUYgY/wFUV
http://paperpile.com/b/ClUYgY/NmiZ
http://paperpile.com/b/ClUYgY/NmiZ
http://paperpile.com/b/ClUYgY/NmiZ
http://paperpile.com/b/ClUYgY/RrbF
http://paperpile.com/b/ClUYgY/RrbF
http://paperpile.com/b/ClUYgY/RrbF
http://paperpile.com/b/ClUYgY/RrbF
http://paperpile.com/b/ClUYgY/tm5T
http://paperpile.com/b/ClUYgY/tm5T
http://paperpile.com/b/ClUYgY/tm5T
http://paperpile.com/b/ClUYgY/tm5T
http://paperpile.com/b/ClUYgY/tm5T
http://paperpile.com/b/ClUYgY/wg9m
http://paperpile.com/b/ClUYgY/wg9m
http://paperpile.com/b/ClUYgY/wg9m
http://paperpile.com/b/ClUYgY/wg9m
http://paperpile.com/b/ClUYgY/wg9m
http://paperpile.com/b/ClUYgY/wg9m
http://dx.doi.org/10.1016/s0099-2399(06)81940-0
http://dx.doi.org/10.1016/s0099-2399(06)81940-0
http://paperpile.com/b/ClUYgY/T2VL
http://paperpile.com/b/ClUYgY/T2VL
http://paperpile.com/b/ClUYgY/T2VL
http://paperpile.com/b/ClUYgY/T2VL
http://paperpile.com/b/ClUYgY/T2VL
http://paperpile.com/b/ClUYgY/T2VL
http://dx.doi.org/10.1097/00004770-200212000-00010
http://dx.doi.org/10.1097/00004770-200212000-00010
http://paperpile.com/b/ClUYgY/FzrH
http://paperpile.com/b/ClUYgY/FzrH
http://paperpile.com/b/ClUYgY/FzrH
http://paperpile.com/b/ClUYgY/FzrH
http://paperpile.com/b/ClUYgY/zgWP
http://paperpile.com/b/ClUYgY/zgWP
http://paperpile.com/b/ClUYgY/zgWP
http://paperpile.com/b/ClUYgY/zgWP
http://paperpile.com/b/ClUYgY/zgWP
http://paperpile.com/b/ClUYgY/zgWP
http://paperpile.com/b/ClUYgY/awot
http://paperpile.com/b/ClUYgY/awot
http://paperpile.com/b/ClUYgY/awot
http://paperpile.com/b/ClUYgY/awot
http://paperpile.com/b/ClUYgY/awot
http://paperpile.com/b/ClUYgY/awot
http://paperpile.com/b/ClUYgY/awot
http://paperpile.com/b/ClUYgY/awot
http://dx.doi.org/10.1016/j.joen.2011.01.008
http://dx.doi.org/10.1016/j.joen.2011.01.008
http://paperpile.com/b/ClUYgY/wn9J
http://paperpile.com/b/ClUYgY/wn9J
http://paperpile.com/b/ClUYgY/wn9J
http://paperpile.com/b/ClUYgY/wn9J
http://paperpile.com/b/ClUYgY/wn9J
http://paperpile.com/b/ClUYgY/2rzt
http://paperpile.com/b/ClUYgY/2rzt
http://paperpile.com/b/ClUYgY/2rzt
http://paperpile.com/b/ClUYgY/2rzt


Incidence Of Accessory Canals In Maxillary Molars Under 25 Years Of Age And Its Association With Gender 

172                                                                                                          J Complement Med Res • 2020 • Vol 11 • Issue 2 

 

 
Figure 1 depicts the graph distribution of different age groups of the patients with accessory canals. X axis 

represents the distribution of age group and Y axis represents number of patients. The maximum number of 
patients with accessory canals were seen in the age group of 21 to 25years when compared to others. 

 

 
Figure 2: depicts the distribution of the number of various teeth with the incidence of accessory canals.  X 
axis represents the distribution of the type of teeth and Y axis represents number of teeth with accessory 
canals. This graph shows that incidence of accessory canals was highest in  26(teeth number) compared to 

others. 
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Figure 3:depicts the association between the different age groups and incidence of accessory canals in 

various teeth. X axis represents the age group and Y axis represents the number of teeth with accessory 
canals within each age group. The highest incidence of accessory canals was found to be in 26 in the age 

group of 21 to 25 years compared to others. Pearson’s Chi square value:8.427, DF:6, p value:0.20, that is it is  
not significant (p>0.05). 

 

 
Figure 4:depicts the  association of gender with the incidence of accessory canals. X axis represents the 

gender and Y axis represents the number of teeth with accessory canals found in each gender. The incidence 
of accessory canals was higher in males (teeth number 26) when compared to the female population. Chi 

square test was done, Pearson Chi square value: 2.768, DF: 3,  p value: 0.42, proving that it is not statistically 
significant (p>0.05).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
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